mu-Calpain activation, DNA fragmentation, and synergistic effects of caspase and calpain inhibitors in protecting hippocampal neurons from ischemic damage.
The differentiated cells seem to share the ability to induce their own death by the activation of an internally encoded suicide program. When activated, this suicide program initiates a characteristic form of cell death called apoptosis. A central challenge in apoptosis research is understanding the mechanisms by which apoptotic cascades are initiated and affected. We tested a potential role for calpain in the programmed cell death under ischemic conditions and found that calpain is (1) activated at a time preceding morphological changes, DNA fragmentation and death, (2) that calpain is translocated to the nucleus before DNA laddering, (3) pretreatment with caspase inhibitors and/or calpain inhibitors block not only the proteolytic actions of the enzyme, but also the cell death process itself in the CA1 subfield after transient global ischemia in a synergistic manner. In conclusion, the present results contribute additional evidence that proteases may play a functional role in apoptotic cell death and extend them to include the possibility that endogenous proteases are capable of inducing the striking DNA fragmentation and chromatin condensation, which are the principle criteria currently used to define apoptotic death. Moreover, the synergistic effect of caspase and calpain inhibitors in protecting neurons form ischemic damage suggests that there is a cross-talk between caspase and calpain during apoptosis.